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(Translation) 

Japanese Laid-open Utility Model Publication No. 1-165184 

Laid-open publication date: November 17, 1989 
Title of the Invention: Laser marker 
Application No. 63-62158 
Filing datet May 13, 1988 
Inventors: M. YANO et al. 
Applicant: Hitachi, Ltd. 

Specification 
1- Title of the Invention: Laser Marker 
2 . Claims 

1. A laser marker, comprising: a transmissive liquid 
crystal cell having pattern information of a mark to be 
impressed provided externally? means for irradiating the 
transmissive liquid arystal cell with linear-polarized laser 
light which is emitted from a laser source having a 
wavelength range from visible light wavelength to near 
infrared light wavelength; means for forcibly cooling the 
transmissive liquid crystal cell; and an optical system for 
forming an image of the laser light transmitted through the 
transmissive liquid arystal cell on a surfaae to be 
processed, 

wherein a two -terminal non- linear device or a three - 
terminal active device is used for driving the transmissive 
liquid crystal cell, and the transmissive liquid crystal 
cell has a laser light reflective film formed on th side of 
at least a laser irradiation surface f each of the devices. 
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2. A laser marker according to claim 1, wherein the 
transmisaive liquid arystal cell has a laser light 
reflective film formed on the side of a laser irradiation 
surface of at least one of the two-terminal non-linear 
device, the three-terminal active device, a scanning line 
and a signal line for transferring a potential or a signal 
to each of the devices. 

3* A laser marker according to claim 1, wherein the 
transmissive liquid arystal cell has a laser light 
reflective film in an area other than a liquid crystal 
operating region. 

4. A laser marker according to claim 1, wherein the 
laser light refleative film is formed of a metal thin film 
or a multi-layer dielectric layer. 

3. Detailed Description of the Invention 
[Field of the Invention] 

The present invention relates to a one- shot laser 
marker using a pulse laser, and in particular to a liquid 
crystal mask marker capable of changing the content to be 
Impressed for each shot. 

[Prior Art] 

Use of a transmissive liquid crystal cell for a pattern 
mask section for impression of a laser marker is described 
in Japanese Laid-open Publication Nos. 56-38888, 60-174671, 
and 62-127710. None of the publications refer to a driving 
method of the liquid crystal cell, 

[Probl ms to be Solved by the Invention] 
The above-mentioned prior art does not c nsider 
reduction in contrast cause by the crosstalk phenomenon 
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which occurs to a non- selected pixel during the operation of 
the liquid crystal cell, and thus there is a limit in 
increasing the number of pixels for the purpose of 
performing high precision impression. There is another 
problem in that the liquid crystal temperature was changed 
by laser irradiation, which promotes the crosstalk 
phenomenon - 

In a general liquid crystal display, an active matrix 
system using active devices represented by thin film 
transistors is used in order to solve the problem of the 
crosstalk phenomenon and to realize high precision images* 
Since the transistor section is damaged by the laser light, 
the active matrix system is not used as it is. 

An objective of the present Invention is to provide a 
laser marker which eliminates the crosstalk phenomenon and 
realizes high contrast impression. 

[Means for Solving the Problems] 

The above -described objective is realized by applying 
an active matrix driving system usable as a liquid crystal 
mask for a laser marker which is adapted to protect a two- 
terminal device or a three -terminal passive device provided 
for each, pixel of the liquid crystal cell against the laser 
light. 

[Function] 

In a laser marker according to the present invention, 
devices for driving each pixel of the liquid crystal cell 
are not irradiated with laser light as described above. 
Therefore, the temp rature ris of each device is suppr seed, 
and thus the devices are not destroyed. Theref re, a liquid 
crystal mask which can utilize the advantag s of the aative 
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matrix driving system which has been developed for general 
displays can be realized. 

[Examples] 

Hereinafter, one example of the present invention will 
be described with reference to Figures 1 and 4. 

In Figure 4, reference numeral 1 represents a pulse 
laser having an oscillating wavelength in the range from 
visible light wavelength to near infrared wavelength. Such 
a pulse laser is represented by a YAG laser. Linear- 
polarized laser light 2 whiah Is emitted by this pulse laser 
(hereinafter, referred to as "P polarization") is enlarged 
by an expander 3 formed of a combination of concave and 
convex cylindrical lenses, and then is directed to a liquid 
crystal mask 4. 

The liquid crystal mask 4 is operated by a driving and 
controlling section 5, and includes a cooling section (not 
shown) for allowing the heat generated at the time of laser 
irradiation to be expelled. 

Laser light 6 which has been transmitted through the 
liquid crystal mask 4 is spilt, by a beam splitter 7, into 
P-polarized laser light 8 representing pattern information 
to be impressed and laser light 9 for non-impression. The 
P-polarized laser light 8 is formed into an Image on a 
surface to be processed 11 by a focusing lens optical system 
10. the laser light 9 for non-impression is absorbed by an 
absorber 12. 

A structure of the liquid crystal mask 4 will be 
described with reference to Figure 1. A switching device 13 
for driving th liquid crystal on a pixel -by- pixel basis is 
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formed on a lower glass substrate 14, and controls the 
potential of a lower transparent electrode 15. A protective 
film 17 is formed on the side of a liquid crystal 16 of the 
switching device 13. A laser reflective layer 18 is 
provided on the protective film 17. An upper glass 
substrate 20 having an upper transparent electrode 19 is 
provided, such that, the liquid crystal 16 is held between 
the upper transparent electrode 19 and the lower transparent 
electrode 15. 

According to this example, the laser light directed to 
the switching device 13 can be reflected by the laser 
reflective layer 18 as shown with arrows 21. Even where the 
liquid crystal mask 4 is exposed to the laser light 2, the 
switching device 13 is not damaged and thus can provide a 
stable operation. 

A second example of the present invention will be 
described with reference to Figure 2. In this example, the 
laser reflective layer 18 is provided on the side of the 
upper glass substrate 20. 

According to this example, reflected laser light 22 is 
not transmitted through the liquid crystal cell 16. 
Therefore , deterioration of liquid crystal by the laser 
light can be minimized, which is effective for extending the 
life of the liquid crystal mask 4. In this example, the 
upper glass substrate 20, the upper transparent electrode 19, 
and the laser reflective layer 18 are formed in this order, 
but the same effect is provided even when the upper 
transparent electrode 19 and the laser reflective layer 18 
are formed in the pposite ord r. 
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A third example of the present invention will be 
described with reference to Figure 3. In the state where a 
switching device 13 connected to a signal line 24 and a gate 
line 25 is provided for a pixel electrode 23 which is formed 
of a transparent electrode, the laser reflective layer 18 is 
provided so as to cover the lines other than the pixel 
electrode 23 and -the switching device 13 . The laser 
reflective layer 18 may be provided either on the side of 
the lower glass substrate 4 having the switching device 13 
thereon or on the side of the upper glass substrate 20. 

According to this example, the area of the laser 
reflective layer 18 can be sufficiently large- Therefore, 
the liquid crystal mask can be produced at low cost and is 
not likely to be Influenced by the positional offset of the 
upper and lower glass substrates. 

The laser reflective layer is determined by the laser 
oscillating wavelength used. In the case where the 
wavelength of 1.06 pm is used f Ag and Au are suitable for a 
metal thin film. A high reflectance is also obtained by use 
of a dielectric multi- layer film. 

In the above examples, a switching device represented 
by a thin film transistor, i.e., a three -terminal active 
device is used. The same effect is provided when a two- 
terminal non-linear device such as a diode or the like is 
used. 

[Effect of the Invention] 

According to the present invention, an active matrix 
driving method can be adopted for a liquid crystal mask for 
a laser marker. Thus, high contrast, high precision, and 
high speed impression are realized. 
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4. Brief Description of the Drawings 

Figure 1 is a cross- sect ional view of one example of 
the present invention; Figure 2 is a cross -sectional view of 
a second example of the present Invention; Figure 3 is a 
plan view of a third example of the present Invention; and 
Figure 4 is a systematic view of the present invention. 
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